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Abstract 



PROBLEM TO BE SOLVED: To provide a polisher having a high purity and excellent stability and reproducibility and not scratching a 
substrate or a film to be polished and to provide a method for leveling the film to be polished of a semiconductor substrate by CMP. 
SOLUTION: This polisher is adapted so that the Na content of a water-soluble cellulose added to the polisher may be low, the content of 
silica polishing particles may be 0.1-50 wt.%, a pH modifier, if necessary, is used, and an aqueous water-soluble amine solution is used 
as the modifier, and the content of alkali metal elements may be 5C ppm or below, where C wt.% is the concentration of the water- 
solubl cellulose. It is suitable that the concentration of the water-soluble cellulose is 0.05-4 wt.%, desirably, 0.1-1 wt.% particularly 
desirably. 0.1-0.5 wt. %. The content of the water-soluble amine in the polisher is 0.1-20 wt. %, desirably 1-15 wt.%, more desirably, 3- 
10 wt.%. 
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wizte-fim<Dmm®£m\<\ Htc^^^^r^ 

tt*^tlS2 0 0ml /ftxmm^-v HiCflttftt* 
^'o, M2 0 0g/cmi ^ 5gStf9[aliE8C2 5rpm 

[00241 ^'J y ^V^^coW^ttSrP^^m^ 



SS Ufc . . fflMRko p Hfltti 10. 1-10. 

mSria 1 6t^rf. 

7yi-7* ( 2 orztZtHf&mSfEUt* 8 3-837 
kPa) & flit v? HUM 1 fcBHWMMflfflMBftL. m 

mm 1 1 me ixtm vtz . * u -y ^ y^mm^nm 

2 fc^. t'fc. KBf^WtOHlttJi. pH 
10. 2 , I&K 1 1 • 5 c P . Jtfi 1 • 059 (Mitt 
2 5*C«<I) X'h-otz. 

[00 25] W±&mJt&t>tofrhS> 0 ^- iKSlEtf)* 
£JWISI«#l/tis<i:. *'J •y^^aUEO^ttCS 

Srff o mcr> A ffi £ m t ^IWiHSfc^J 1 t t T 0f 

<?«fiK**3K*i-. i<0WlS*l«0«!tt{i. pH 
9.95. ^JK2 3cP, Jtfi 1 . 06 5 ( |5Jix£> 2 5 
TWfl) x-b-otz. 

iMmmmza^x. y^te-t^o— xirk (o. 23 

<0^**«7)±RB«i 1 • 2 p p iriT* 0 . -TixKfctLT . 

4t±. 3. 5ppm-CS>->fc. 
[00 26] mm 1 K*V^T«ra Lfe 5ffl*>n y h<?) 

*Tflti, H2H^L^J:5(CB?ie^-C«aj$ixS±|5B«r 
^:^<^i.T^S, ifc. HI 6C5nLfcJ:3fc:»Ne*I 
<0pH®{±9. 7 — 10. 4^HTi?A>o§A^^ 

(i. o-y hmz^mn *y&xm4*» 
pna^fca** idle. #»«*>»fSH«± . 2 orient 

1 3 3 P aWTOyk^ttT 5 y SrfB^* £ t 



«PW¥ 11-302633 

•y S'^t&tfO^x — ^«0*fi£Sr*<lfcl*l-fc."CS &-t W 
[0027] @Ui. *5WB^)flffflPl*mv>r>''J3>' 

^ LOT(c-€-w»»*»WS . x^-^'2 i ±t^r 
•;>-^2 2^^-tTWagaiStt2 3#*idE$*vc^s.> 

^ (7)l5f®SSlt 2 3 ±CliWaMB 2 4 **SX 0 hixX 
BHS^2 4iO±mi'>x->'\5:i<'»J -y^y^'-ri. 

^7b2 6#8m&iix\*h. zcomny^yh26 

{i ^_^2 7CcJ:0[IlK<^h2 8Sr^-LT[HllE$i-L 
-7f. '7x-/N2 0fi. Sff«^2 5fc«-|6|-rSCt« 
lcieg$^. «3LX^*3MD£i9i&#S3 1 tcB5f9# 
tt^>iX7tifi^3 OXt^T-VT"^— h 2 9t,zfflm£1\X 
V^. Ififi3 1fi. KM>-v7h3 2(C»«tSilT^ 
S. ^co!B»^^7h3 2(±. *-^3 3tcJ;0 

^T3 4RH f 3 5$r/i-tTSte$iX'&« lEI!)^^ 7 1- 3 
2(i. IEf)j^3 6l-ll^^ilTV»S. IEfM3 6(i. ^ 
■J>-^3 7C55t»M^t^n. ^<50^'J>r3 7I,Z£Z>± 
TO#l(:#i>. ffii!)^3 6Ji:. ±Ti"S. tfl3 1 
*CH5eSilfc«7*-^2 0 tBflS^i2 5<0IBIt:«. 
B^coK(T®S'J^ffi--*&Si'i.S . i<0 J: 0 (= L"C7 x w\ 2 0 
en* U y yftf'ilJbti h . 

[0028]^:. H5SlVI3I6S:#^LT^*S^ 
^'J 7^ym*ttSK"St6. H5SU r l216{i^ 

figp l z $r c v d mtrnx-mnb^ . # 0 
•y i/yfmmzx hm=H*tmt -ecoro-b 

"j . y i/yy-th t "dcox h ■y J »<-IBi:5Sr*afta««2 
£Jf$*<j7 0nmtt«-fl>. ^<^f*. 
fc^r4CVDSMkilSra4l^«l820±t:*ltflN-*. v 

S. wC07^ hU-^'Xh2r^^-->-^*L, -ix 
«r7X7CLTCVD Mitm k % 0T?<r>X V -v / s'-It 
*>«»2-(kS*IR2SrR I E^t'tciOBSO-rS. K 
C , MP $ txfz C V D BKUR i: S-ft^RIR 2 Sr -? x 7 
U$^RIEati/'j3 >-^MWMHE 1 1»» 5 2r 
Bfcth (05 (a) ) . ftfflS ZB&LtzmzV y 
OCVDgS-fbflg^R I EJPX^COJRIE^.^ 
i: ^_ i ;jg$ : fl5J0^< < . -5-LT. S-ft«^K2c73±S. 
5 CC VDig-ftBK6 1 1 < (iB P S GIBI5:Jt«-t 

& (H5 (b) ) . zcocvDm^tme^m^^'/^y 



(8) 
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Vmt LT0 1 >y ^-^^BSrfflV^T^'J y 

[ o o 2 9 3 c<o4f u •/ ^y^aarc»i*«^<ow««i 

1 Oc PjWiJTCfc*. Srtf*6. tttt*HK^i:B!BISt 
jK'J -yv-y^fflKti, 2 0— 7 0°C^'jSLT«0, >< 

bttau&i'ra ^ s a A>wmtRk <tth. zcox y ••/ 
~>y7'gM.t l z£&# , J y v-v^i. fflxtf > l o o r P 

2 4 <y>±<OfflB*ti 2 5 (C# Lft 
itf.titW5. ^eoB#cogfJ^S2 4 CD®tG$C(i. 2 
0~2 00rpmT'£)9. WLttWEMi. 5 0—5 0 
Og/cm' X'bh. 16(a) fc, CVDI«6 5: 

ij 7 i/y ^ftti . XV /> 1-BIC* § M-ftS *Jgl 2 Z x 

■y^-y^^-r^ (06 (b) ) . i»*ktt±w«)!i« 

U •yv-y^Srtf^, 34M3EKiBfcCVDiMdt60)ft 
ffi*-*^rffit:tt±»f4 (06 ( c ) ) . iOiK'J y>- 
>^'lc J: 0 . y 'J3 1 mfWhSMJiC v 

DBHtJt 6 Cf -f y > V^IS^JWfSrflnXJgtfSrftS 

[ 0 0 3 0 3 i7jSi9WJ y vV^Xg* 

3-iMa-Jl$ 1 0 — 5 0 nmSKa-g^ftLTyN' y 7 rig 
•<fcJI(Si0 2 ) 82rffM-TS. *«>»2aBtf>tfi/£' 

&Btt^*JR2 £^*-y 7 7Btffc»l8<0±fc:J*$ 7 0 n m 

M-fcSfglBIS:^? — — >^<&it*>t. 7* hU-i^h 

JCVD 3 ^Bol-Snfi L .1 *l£r — — 

h« M>5>XhtrVX?K:l/CCVDlHfcK3 

0 |SJB#l^n-r-5> , 1 (c»a55r»«L . 

&-7x -y h^aiCi 0 R I EflDXB#<y}KJE±l£ft 

WRl iZB&th. ifct. J*JECVD«r£(cJ:'5slfJ 
v- 'J a y «| 1 2 £ if !3S?>l*]gB&t>'C V D LK 3 tfO±C 
■lfeStS-it-4 (07 (a) ) . (Xlc, dfJiy'J3VJSI12 
Srffitff'J "/y^/It LT01C*-r^'J 
Srffl^T l@Bc7)^y yx^^lTO- vI^lIslB^ 
"j .yv-y^cfctt^X h 7^-KCI±CVDBMti3*« 
fflv^-h.*. 07 (b ) (c. stfys/ynvKl 25t^ct) 



[003 11 lEicO^y •rS'^fctt, CVDIS« 
3 5rHFSr^tfXyf-y^?St;J; 'jx^fym (0 
8(a)). CVDS^Bi3*r]lX , 9l^<fem^yxy3 

<Klc, i<o^ajLfc«IB<?5dfy^y3^l8l2Sr* 
^ij . y ^y^agi; LT0 1 fc^WJ -y i^^fiSrffi 
V>T 2HIBtf0^y y v-^^Sr^o . dfiO^'J -ys^Tlg 

MfcUflv^BfiWHiflTE 1 0@<WJ visyfk m tx- 
foh. 08 (b) it*y>'ll3>'K12*£*>iK!J-y 

iot^ ys^^ft^r^tftfy^ysvlgil 2T' 
^Ia , >ii;£i^l>. fiflSBRIR 2 ^CD^LOC 
osm<r>-?x9t LXffi%Ztl&<7)X\ ^n^co±.i,z 

#JESS3*l& (09 (a) ) . *Lt\ 

7* M/y'^M 3T-*«$/iTV^4fWS*l»<««Sr 

R I R^X'mttk. 7th^h 2r*iJSi-r § ( 0 9 

< b ) ) . * l/C , »J«rafc i 0 ¥'3f*»S 1 *lB«r L 

ocos.mmiAx-w.wth (09 u) > . log 

(iigiSgP*^- y ^'-^ 'J y ^ a ntiMzW < 

tizzixz><vx\ x 'j ri«* s fAM < &w 

[0032] *«HH"C»i. iT«^«et«50WaS<]S:ffiffl-r 

« i t iz x 008 ( b > ic^j; o ■kmtttw-m.mKi 
n&zttfX'Z. ^^*s«09 (c) izm-rxoZcLo 

cosa7- y^tftH*^ v >A«f =5ranXfl?«Srtf ^» - 1 
A'TIS. <JCJC. 01 O2r#8BLT01O;tfy y^y^ 
ISM ^ffl ^*««.hWffi^>S^C u KJfc* 
SlS^^-tl.. ^@*S^1X(CS i 0 2 ^ri:**^ 
5r6CVD ig^W 3 RX/r 7 X7 cvd tlfi? ttti s 
i0 2 ^ri:'<50K-fbK (OT. T^X-egHUP-i v^d ) 1 

h . jSgRF'q&t/T'^ XvfeftK 1 5 iO^tStC C u|16 
5:i6S$-ti:'i> (010 ( a ) ) . <«:. 0 1 «WJ y x 

> -ymmzx oryx^mm i5*xb ? >*-mt l 

TCuBSl 6 2r^y y^^^-t^. 7*9XvlMEill 5 
*»«IB L.fcSHfT'C ull yx>-^5r^T$-ti: 

C uM^a^a^SE^ 1 6* 1 ^fi£$ixl» (010 
( b ) ) . ^c7)^«j y ^y^tcj; O^Vft^ttcl <=^Bn 
•y^y^^t^il^$ix^*®* i i^it^. « 

< 2«a<7)7"7X-7i!fbJK ( s i °2 ) 1 

&C4r* (010 (c) ) . CcOCMPat-J:l. :s Fffl-fb 
^<t0 2Jl@, 3JiacoS^i«g (H*ti-f ) iO«^i> 

[0033] zomwmteni&mzis^x . TtssMt 

^ffi^^m««i:LT, 75X7CVDS i 0 2 M* 



(9) 
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ffi&t LX<7Mm£ffitt&. 79X7CVDS1, N 
4 I^Al. Au, W-fJOft&tfi^ffltSoTt 

* '.) •■' i/ > y-ThWZ , WWW* ¥zg#£««3JD 
[ 0 0 3 4 ] 0 1 1 *4WSLT*5ftW<0^'J ^ 

cD#fflttt±!2tf>£ixTVi&. *E*I±, -f*>\ filtft^-. 
5~18MQc mWg.eyM¥i'ig.cr>*X'h & . sBSfoMi . 

0. 0 5 5A<ScmJ:'}'l^^. ZiX^^^M^M 

■f&ztizz-ox tmmmvw&tzm wti&mm 

[oo35];:tii vmtom&Mmzm^bti&x 
y isyf&mzti^x . mmtt<?>Mi.&\,zmmm% ; & 

?sf&'U 7b$k\zA *Vl&%&<?-hW)>M 7b i> 

mi h z t $r nm t •* s . . bf sau . »* y 

J: 3 . 0 1 1 y y v V 7Wm± . 
WM82 4«:ltx."t^«>. «f)SS2 4C(i, B*L&» 

^>>x-^^i:-cr)^SrW)S-t-I.HfSffi2 53&*ftS*)ft 

(BfiHi-*') j^»t 3 1 IZJ: OWmZftX 

qR*^3Ui. 1811)^^7 h 3 2\,Zfflg&1XZ\<n 
Wm^^yY 3 2<7>mAz£ oT««3 1 HftM$*ix 
T V \h *mi¥V x - W/ffi^fli 2 5 (cf? UWt 6*1.*: 9 
Bitot 9 -TS. 

[00 3 6] W'/i-A^itfJ'^V/tS^li 

^^^as'i^Bfss'i^ 4 o frh mmwm&'U 

73 8 £^LTffl®ffi2 5tcffi&-t& fc 4: fcte«K«4 



l** 1 ^ a . %(otz#Mmmm>u 7 3 s b 4 
*>*mw-< 73 9 b\t^tth<r>it^(nj xti>tfmm 

152 S^t^^xWxSrRfift S3R*&3 ICO 

^jgffc^x — M^iOSaX^tCdi-L^coffi^W 7'3 8 . 
3 9i)>t>m&ZixtzW®Mb 4 * >*b tfxZXZix. rl 
^h^hXoiZtoX^h. «*SAMr3 8. 39 

mm^2 5<r)±<r>&mcD&mz&m*im( l z%-?x^ 
t}V4*>*bm\i4 mmmmzmtm. 

mm^zmm^-b^^Ltzm^. u-b 
^m<-t^uipn^^<o rivtj vamiz. m<-i hi,z 
li^mizmmr^ z. t x&% Ltzmmw*imiz%&. 

ttz. SH4 i *>?l<.c?)t%>&i>ffi®Wzm®l- - btf$ffl 

c 0 0 3 7 ] <jct . 01 2.7^0 1 3 zmzt-xmrnm 

ic-friiii^'J^e^Jcov^TKW*. @i2<i, c 
MPSrffo7t¥^*S«l^BriSil2, 131 3MH 4 

1 3**^y vyy/lz-b ( nm/'m i n ) M/WiXV 
•/yV/'K^-tt ( 1 <f%) . 114*Sf^ yvy^ 
(Dishing)* ( nm) RlA'Hl 5 > ^-^'(thinnin 
g)S (nm) ^^iX^'ft^LTV-*^. 01 2»d, ^ 

y3y^Jffitf>atfXSSr^LTV>S. y'Jn^M 
«1 (Cfi^tS* ( S i 3 N 4 ) M2 5:lt«$-ti-C*^F^ 
^tfO&StcBr^iOTc^ 2X-&4mmfBt2lzmil£W&t 

z<rmu*-?*.9 itzLx^temx.iizm^szB 

Vay&l2imm$ith. ^Ui/'Jnyli 22r 

^y -v ^y?iz£K>mimmm2tfmihL. msc 

[00 38] d£7)CMP*^*<T'l i: 5rot. *ry>-y 

3 yj^l 2 S.tXM^Ii^JK 2 -v 'J -y ^ x * it 

^'4(t) ti%v\ ;tfy vyn>'^ftt7c#<H l l'c>ii 
l»SS:^f< yv-^^a (d) tv%d. Cii^>* { fi^ix?» 



(10) 



MMPF.l 1-3 0 26 3 3 



2<9&Stf5<A{Iff4M>C*>&<. 01 37!jS 
111 5lclii«;*ixTV^J:o(C;K'J 7 ->V/l/-MJ. 
5^'J*aWE (wt%) # s i8?vM5i:'±#U (3S'7. 5w 
t%t't-^i:^&. JHtttSwtXMEitll- 

7. 5wt%tf-^Ct'6. LA>U -f >r y^^* 

< lx L*vv»*^y visvytfX' 

[0039] &ftW<Otf>J * v->-^&t'(±, *^BJ<7) 
[0040] 

u-*zm\i>&-tt<n®.ttiz£'?xmi&&<vR& 

fficoSJSttAWu ffi«W»o-y MHe>BttttttO<*4 
[BHcofMl'Srilt'DJI 

[HI ] *S6^«faSM*ffl^.-KU y v-y^S^ISi 
H0. 

[H2 ] *fflmv^<wft^^mtym.*^tM 

1x0. 

[03 ] *»q|Rt^«3lW)WfflWCJ:*Wa}i«K«l^ 
' [04] ^ffcmttf&foOffl^Jfc i 0 ;K 'J •/ v > ? t 
[05 ] 2|s:^c7)^«^l«rfflV^^^^S^S)tXS 



[06] ^nHB^wBausrfflv^^NifHSffiowaxe 
[07] *«w^wesn*fflv^#»#Hfi««o«axe 

*r^:t"M0. 

[08] *f6^W«JWSrfflv^fc^»«^|{E^)IBtxe 
*r^-fglrrB0. 

[09] ^^soweiPJSrfflv^^^s^satxe 

2:^-riffS0. 

[01 0] *f6BBW»f«PJ*fflv^fci|s«fl«!BO«3tX 
;g£nrf Blrffi0. 

[01 1 1 *3feWtf5WaKW*J 5 H^fc.1?!; -y^^s^ 

[012] ^ffeBflcD* U -y v > m&X'X 'J -yi^V^L 

[013] 'J y ^ ^/MCJ: & * D -y v >- 

haV^'J -y i/vy^y^r^St^ 0 tiWJSte 
#14^7K-r#tt0. 

[014] -KWnn-K 'J y >- >-mmzi. h-r < -visS 

[015] v y v- y^'^^i & isy-y? 

i»y 'J *»KtS#14Sr*t- #140. 
[016] ^BflcoW^PJ^pHXt/WSaEJK^^tt 

£*-rt#tt0. 

1 . . . if 2 • • • Miy3StiL 5 

• • -mU. 6 ■ • • CVDiKfcJR. 7 • • • ffi 
^ 8 . . .yv".y7 T I«. 1 1 • • -SHUR. 

12- • • ft*) is*J 3 >"l&. 13- ■ • 7tM/y 
*K 14 • • • LOCOSM, 1 5. 1 8 • 

• • -r^X-rBHfcBL l 6 ■ • • Cu§L IW'Cu 
ffilSL 20 ■ • • ^x-^. 21 ■ • ■ ^f-y. 

22 • ■ -^T'J>"?\ 23 • • -0fJt££SH\ 
2 4 • ■ • ffl&ffi. 2 5 • • ■ WS^. 2 6 • • 
■fgiftv-A'^h. 27. 33- • - t-;. 28- 

■ •eme'^uk 29 • • ■ y-yyu-h. 3 0 • 

■ - i&«-*Ik 3 1 • • 3 2 • • 

K 34. 3 5 • • • *?T. 36 - •• 
Sfb^. 37 ■ • • is*)*?* 38 • • • WI^S<J« 
39 • • A *V*®&>M T. 4 0 • 

• • mmm?y?. 4 1 ■ • ■ 4 2 • • 
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[HI ] 



[02] 










Na 


< 0.1 


3.5 


K 


< 0.1 


< 0.1 


&® 


< 0.1 


< 0.1 


NO3 


< 0.1 


35.3 


1 P04 


< 0.1 


7.9 




< 0.1 


0.3 



Za Ph. Ni. Co. Fe, Cr. Mg, Cu. Ag. Ti, Ca. Ai 
F, Br, CI, SO* 



&2 



[H5] 



[[23] 



(W£ : nm/min) 



[04 3 



J-f. 







jt«m 


ass 


1S5. 5 


175.4 


IB* 


185.7 


171.9 


3Q& 


185.3 


166.3 




184.4 


160.6 




| 184. 8 


151.8 


2 0B& 


184.1 


92.9 





{amis 


9mm i 


Jfc«H2 


N a 


< 2.0 


< 2.0 


13 


K 


< 0.2 


0.25 


0.33 


F e 


< 0.3 


< 0.3 


< 0.3 



(b) 




(a) 



[06] 



<t>) 



(c) 




P 3 




13 — ES& 



J. 



[17] 



j (a) 




(b) 



ii ii- 
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(13) 
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[HI 6 ] 















n v h 1 


10.12 


9. 95 


185.5 


172.8 


n v h 2 


10. 13 


10. 39 


184. 4 


188,5 


a v r 3 


10.16 


10. 01 


185.5 


177.5 


□ v r 4 


10.12 


10. 20 


185.3 


183.0 


a y r 5 


10. 14 


9. 73 


186.7 


L70.2 



[-T-*IffiE#] 

imiUBl ¥)£1 0*4^300 
[ffijE*h£JHB£] 0 0 19 

[0019] *3t*«w<?>w«?WfcUf'^t . r;u# y& 

\ ^X i> UlTJUtj 'J ^JStc# fc EHI«K:IISrt-S - # 
fy)b LtN0 3 -»35. 3pphu PO, " 3 7. 9pp 

ler/p* y £«7c*«onw * >T^m» t mm t . 

Tfi. fflfBLfcT/^'J&Jg7C*J3l$M:ZiK Pb. N 
i, Co, Fe, Cr, Mg. Cu, Ag, Ti, C 



*m>t LTte. N0 3 -i, PO, - s . F" 1 „ CI" 1 , 
Br', SO, 
[#^ffliE3] 

[«jE*r^«S^] 0 02 5 

[«je*&] see 

[0025] lJLh«DlS*36»^*>3&»S loC. ^fvfffiO^ 

^wia^ lt & < i: . * y •/ ^ y^L^wmsz^ 
mmzmmt. mmmi tmmizLx&ssiLiz. mmm 

<7)^Jg2:ll4^-r. CltfOffiigS'Jc^ttJi. pH 

9.9 5. M2 3cP, Jtfil .06 5 (Mft£>2 5 

tod x-h-ntz. 

nmmmz&^x . *» i±-te;n3-*$ft£ to. 23 
wt%) i 9Mf£^i93f-ffi$ft£T/i^y&«7c« 

«0**«O±IS{± 1. 2 p p mT£> 0 . .1 L T . 
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4ti. 3. Sppmtfnfc. 
[¥8H*iE4 ] 
[*SIE*t««3S*] 0® 

mjE#m.ms%i 02 

[02] 







%mm2 


N a | 


< 0.1 


3.5 


K 


< 0.1 


< 0.1 




< 0.1 


< 0.1 


N03 


< 0.1 


35.3 


PO4 


< 0.1 


7.9 




< 0.1 


0.3 



Zn. Pb. Ni. Co. Fe. Cr. Mg, Cu, A& Ti. Ca. Al 
F.Br, CI, SO. 
[#S^flE5] 

[ttjE*t*«S*] 0® 

miEttMimmz>i 03 

[«£*•£] STsg 



[*EEl*|g] 
[03] 

(^{fir : n m/m i n ) 









*QS9 


185.5 


175.4 




185.7 


171.9 


3B« 


185.3 


166.3 




184.4 


160.6 




| 184.8 


151.8 


2 0B& 


184.1 


92.9 



0® 

[«]E*ftRfllB*J 04 
[MO&] ^Sg 
[ffiElW 
[04] 



x 10 '"Atoms /cm") 









&&m2 


N a 


< 2.0 


< 2.0 


13 


K 


< 0.2 


0.25 


0.33 


F e 


< 0.3 


< 0.3 


< 0.3 



(T2)Wm ±# »te (72>»H# MP X 

(72)WP» m (735HB* W ft* 

^jiijRji|iBfip#iz^j^i6im2BTi#% t* iiinjiittiijTWHWri*i-9- ifcfcMti- 

C72)»»t Hff 



